The aim of present study is to probe the dynamic relationship between economic growth, energy consumption and CO 2 emissions for period of 1980-2010 in case of Romania. In doing so, ARDL bounds testing approach is applied to investigate the long run cointegration between these variables. Our results confirm long run relationship between economic growth, energy consumption and energy pollutants. The empirical evidence reveals that Environmental Kuznets curve (EKC) is found both in long-and-short runs in Romania. Further, energy consumption is major contributor to energy pollutants. Democratic regime shows her significant contribution to decline CO 2 emissions through effective implementation of economic policies and financial development improves environment i.e. reduces CO 2 emissions by redirecting the resources to environment friendly projects.
Introduction
Positioned in the Central-Eastern Europe, Romania is an upper-middle income EU (European Union) member economy, with a dynamic economic development. Before 1990, Romania was a communist country, with a hyper-centralized economy. After the fall of the communist regime in 1989, the Romanian economy registered instability and seriously decreased in the level of GDP, with high amount of unemployment and inflation. The main factors were the inefficiency of the public administration, corruption, and the lack of real structural reforms. Actual Romanian economy is based on services, which represent 55% of GDP. The industry and agriculture cover 35% of GDP and 10% of GDP respectively.
Regarding the total nominal GDP, Romania is the 11 th largest economy in the EU and the 8 th largest based on purchasing power parity. With its emerging economy, Romania becomes the world's 49 th largest economy. Since 2000 a strong growth trend started, which is the best economic period in the whole Romanian history. More, Romania's integration in European Union (EU) on 1 st of January 2007 illustrated another important factor for the country's development. The country hopes to adhere at Schengen Agreement Treaty by 2011 and to adopt euro by 2014.
In Romania, the environment policy is a new component of general state policy since 1990, when it has been founded, for the first time in the history, the Environment Department. Two main objectives of this authority can be formulated: the limitation of pollution phenomena, and the establishing of responsibility regarding environmental damage. In 1992 it has been adopted the first official document for environment conservation and protection -National Strategy of Environment Protection -updated in 1996 and 2002, in accordance with European regulations in the field. On the other hand, Romania is the 38 th largest energy consumer in the world and the largest in South Eastern Europe. More, the country is an important producer of natural gas, oil and coal in Europe. In 2005, the total energy consumption of Romania was structured as follows: 36 .4 % -natural gas; 25.1 % -oil and derivates; 22.4 % -coal and coke, and 16.1 % -hydro and others. In the communist period, before 1989, the CO 2 emission registered high levels, upper to 7 metric tons of CO 2 per capita. Since 1990, the CO 2 emission presets a descendent tendency, from 6 .84 metric tons of CO 2 per capita in 1990, to 4.39 metric tons of CO 2 per capita in 2007. In 2010, the Romanian Government has approved the decision to sell CO 2 emission certificates.
The Romanian authorities estimate this operation well generate 2 billion euro in term of cashflow.
Kuznets [1] has intuited a relationship between per capita income and income inequality as an inverted-U-shaped curve. More precisely, if the per capita income increases, then the income inequality also increases at first and starts declining after a turning point. Based on this idea, a group of authors has performed a new hypothesis: the existence of an inverted U-shaped relationship between per capita GDP and measures of environmental degradation (Grossman and Kreuger, [2] , [3] ; Panayotou, [4] , [5] ; Selden and Song [6] ; Shafik and Bandyopadhyay [7] ;
Hettige et al. [8] ; Koop [9] ; Stern [10] ; Copeland and Taylor [11] ). This curve has been termed as environmental Kuznets curve (EKC).
Other authors have studied the determinants of the EKC, such as: financial development, energy consumption, economic growth and CO2 emissions (Jensen [12] ; Sadorsky [13] ; Jalil and Feridun [14] ; Luzzati and Orsini [15] ; Acaravci and Ozturk [16] ; Fodha and Zaghdoud [17] , Martinez-Zarzoso and Bengochea-Morancho [18] ; Galeotti et al. [19] ; Romero-Ávila [20] ; Jalil and Mahmud [21] ; He and Richard [22] ; Iwata et al. [23] ; Shahbaz et al. [24] , and Nasir and Rehman [25] ). In the case of Romania, the literature regarding EKC is very poor. In this regard, some analyses have been performed by Atici [26] ; Tamazian and Rao [27] ; Ozturk and Acaravci [28] , and Sova et al. [29] providing ambiguous results.
The paper treats the relationship between financial development, energy consumption, economic growth and CO 2 emissions, in case of Romania. The main point of this approach is the existence in Romania of the environmental Kuznets curve's effects over the period of 1980-2010.
Unfortunately, there is a poor literature regarding this complex connection focused on Romania's case. Based on this argument, the main objective of our investigation is to complete this gap in the literature in the field.
The rest of the paper is organized as follows: Section-2 contains the literature review. Section-3 presents the methodology, variables' description and data. Section-4 shows estimation and empirical results. Section-5 concludes.
Literature Review
For the first time, the relationship between environmental quality and per capita income has been conceptualised by Grossman and Krueger [2] . The authors stress that as economic development proceeds, increasingly intensive and extensive economic activity initially leads to a sullying of the environment. On the contrary, for Chowdhury and Moran [30] , the empirical evidence regarding EKC remains equivocal: some case studies that appear to support the key EKC hypotheses are contradicted by others that fail to demonstrate environmental recovery following increasing indices of economic development.
Kijma et al. [31] show that theoretical models on the EKC relationship can be classified into several categories: static vs. dynamic, macroeconomic vs. microeconomic, long term vs. short term, and deterministic vs. stochastic. According to Stern [10] and Copeland and Taylor [11] , the Luzzati and Orsini [15] study the relationship between absolute energy consumption and gross domestic product (GDP) per capita, in the case of 113 countries, over the period 1971-2004.
They find that the estimates cannot support an energy-EKC hypothesis. One year after, Acaravci and Ozturk [16] The results of Granger causality tests obtained by Jalil and Mahmud [21] , in China's case, indicate one way causality runs through economic growth to CO 2 emissions, while He and Richard [22] , investigating Canada, find little evidence in favour of the environmental Kuznets curve hypothesis. The paper of Iwata et al. [23] estimates the environmental Kuznets curve (EKC) in the case of France taking into account the nuclear energy in electricity production. The causality tests confirm the unidirectional causal relation running from other variables to CO 2 emissions. Shahbaz et al. [24] investigate the relationship between CO 2 emissions, energy consumption, economic growth and trade openness for Pakistan. The result suggests that there is a long run relationship among the variables and EKC is present both for long-and-short runs.
Moreover trade openness is linked with decline in CO 2 emissions in Pakistan. Similarly, Nasir and Rehman [25] found that energy consumption increases CO 2 emissions both in short and long run, while openness to trade increases energy emissions.
Regarding Romania, Atici [26] 
Econometeric Specification and Methodology
The theoretical underpinnings of relationship between economic growth and energy consumption with emissions have been discussed. This implies that the relationship between economic growth and energy pollutants is termed as environmental Kuznets curve. The EKC hypothesis reveals that economic growth increases energy emissions initially. The main reason is that a major objective of public and private sectors is to support the pace of economic growth through their contribution by creating more jobs without caring about the environmental cost. After a certain level of per capita income, economy starts to adopt environment friendly technology to enhance output in the country due to the rising demand of cleaner environment as people are more conscious now about environmental quality. This implies that relationship between economic growth and energy emissions should be inverted U-shaped termed as environmental Kuznets curve (EKC).
The relationship between energy consumption and energy emissions can be discussed by economic activity channel in the country. The energy literature points out that a consistent rise in economic growth increases the demand for energy to enhance output level that in return produces high level of energy pollutants. For instance Paul and Bhattacharya [32] , Ho and Siu [33] , Bowden and Payne [34] , and Nasir and Rehman [25] have concluded that high economic growth is linked with high energy consumption which may increase the environmental degradation.
To test the existence of environmental Kuznets curve in the presence of energy consumption, the series have been transformed into natural log-form. The log-linear specification is superior and provides consistent empirical findings, according to Shahbaz [35] .The estimable equation for empirical evidence is modeled as following: We have applied ARDL bounds testing approach to cointegration to test the existence of long run relationship between economic growth, energy consumption and energy emissions in case of Romania using time series data for the period of 1980-2010. The ARDL approach is superior to traditional techniques and is free from the problem of integrating order of the variables. This approach can be applied if variables are integrated at I(1), or I(0) or I(1)/I(0). Another merit of ARDL bounds approach is that, it has suitable properties for small sample data sets like in case of Romania. The dynamic error correction model (ECM) can be derived from the ARDL model through a simple linear transformation (Banerrjee and Newman [36] ). The error correction model integrates the short-run dynamics with the long-run equilibrium without losing information about long-run. The equations of unrestricted error correction methods for ARDL bounds approach are modeled as: 
Empirical Results and Discussions
We have ADF unit root test to test the stationarity properties of the variables. The results reported in Table-1 Before proceeding to ARDL bounds testing, appropriate lag order of the variables is prerequisite.
In doing so, we choose AIC criterion that is preferred due to its power properties and the most suitable for small sample data set. The appropriate lag length of the variables for our sample is 2.
The ARDL results reveal that calculated F-statistic is 19.400 greater than upper critical bound tabulated by Narayan [38] It is indicated that all series such as economic growth, energy pollutants and energy consumption have unit root problem at their level form while are found to be stationary at 1 st difference. It implies that the variables are integrated at I(1). This unique level of integration leads us to use Johansen multivariate approach to cointegration for robustness of long run relationship. The findings show that there are two cointegration vectors between economic growth, energy consumption and energy pollutants in case of Romania which confirms the robustness of long run relation. These findings are consistent with the empirical evidence of He [39] , Song et al. [40] , Halicioglu [41] , Fodha and Zaghdoud [17] , and Shahbaz et al. [24] . The effect of democracy is inversely linked with energy emissions. The negative sign of DUM confirms the efforts done by government to save environment from degradation 1 . In Romania, before 1989, in the communist autocratic political regime, the state monopolized in the private sector generated seriously environment problems. The state companies, to ensure lowest production costs, utilized an obsolete technology, with low efficiency and high level of energy emissions. Since 1990, the new democratic regime has made strong steps to attenuate the energy emissions, especially after the integration of the country in EU in 1997.
Existence of cointegration relation between the variables leads us
Finally, financial development exerts inverse impact on energy emissions. This implies that financial development contributes to control environmental degradation by monitoring the loans to firms 2 . It found that a 1 percent increase in financial development will reduce environmental degradation by 0.1052 percent significantly. This finding supports the view by Tamazian et al.
[42], Tamazian and Rao [27] , and Jalil and Feridun [43] that financial development declines energy emissions. In Romania, based on the positive economic growth trend, this fact is connected with the companies' financial power, which can permit a strong individual control of energy emissions, as a consequence of modern environmental policy promoted especially after 1997. More, a welcome financial aid has arrived from UE, through the structural financial programs in the environment field. 1 We have used D = 1 for democracy otherwise zero 2 Domestic credit to private sector as share of GDP is used as proxy for financial development. This indicates actual level savings that is distributed to private sector by financial institutions (Shahbaz, 2009 ). The short run dynamics are reported in Table-5 In this way, the Romanian actions follow the EU general energy policy.
The significance of error correction term implies that change in the response variable is a function of disequilibrium in the cointegrating relationship and the changes in other explanatory variables. The coefficient of ECM t-1 shows speed of adjustment from short-run to long-run and it is statistically significant with negative sign. Bannerjee et al. [44] noted that significant lagged error term with negative sign is a way to prove the established long-run relationship is stable.
The deviation of energy emissions from short-run to the long-run is corrected by 87.68% each
year.
In addition, the model passes all diagnostic tests for non-normality of error term, serial The straight lines represent critical bounds at 5% significance level. 
Conclusion and Policy Implications
The issue of global warming has been rising since 1990s and economies of the globe are busy to save environment by implementing environmental policies. Extensive literature is available on the relationship between economic growth and energy pollutants. The so called relationship between both variables is termed as environmental Kuznets curve (EKC) i.e. inverted U-shaped between income per capita and environmental degradation.
This study has explored the dynamic relationship between income per capita, energy consumption and CO 2 emissions using time series data for the period of 1980-2010. In doing so, ARDL bounds testing approach to cointegration is applied to investigate long run relationship between the variables. ADF unit root test is used to test the order of integration of the variables.
Our results confirm the cointegration which further validates the existence of long run relationship between economic growth, energy consumption and energy pollutants. The empirical evidence reveals that the Environmental Kuznets curve (EKC) is confirmed both in long-and-short runs in case of Romania. Further, energy consumption is major contributor to energy pollutants.
Democratic regime shows her significant contribution to decline CO 2 
